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Abstract of JP 9219588 (A) 
PROBLEM TO BE SOLVED: To provide a printed- 
wiring board and its manufacturing method without 
narrowing the effective area of the land for surface 
packaging part provided on the topmost surface side 
making said land hardly releasable. SOLUTION: 
This printed-wiring board is provided with a plurarity 
of wiring layers through the intermediary of an 
insulating layer 3 on an electric insulating substrate 
1 , a topmost wiring layer 22 covered with a surface 
protecting layer 6 and the surface exposed land 4 
for surface packaged part formed by electrolytic 
plating step.; In such a constitution, an electric 
insulating land holding layer 5 is provided along the 
outer peripheral edge of the land 4 for surface 
packaging part and closely adhering thereto for 
setting up the surface of this land holding layer 5 so 
as to compose almost the same surface as that of 
the land for surface packaging part or protruding 
upward. Furthermore, even if any external force is 
given to said land 4 in the releasing direction 
thereof, the release can be avoided by the action of 
the land holding layer 5. 



6 




Data supplied from the esp@cenet database — Worldwide 



http://v3.espacenetcom/publicationDetails/biblio?adjacent=true&KC=A&date=1 997081 ... 2009/02/1 7 



Searching PAJ 



1/1 V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-21 9588 

(43)Date of publication of application : 19.08.1997 



(51)Int.CI. 




H05K 3/46 




(21)Application number 


08-050904 


(71)Applicant 


TOPPAN PRINTING CO LTD 


(22)Date of filing : 


13.02.1996 


(72)Inventor : 


DMA UTSUKOKU 








OFUSA TOSHIO 



(54) PRINTED-WIRING BOARD AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a printed-wiring board 
and its manufacturing method without narrowing the effective 
area of the land for surface packaging part provided on the 
topmost surface side making said land hardly releasable. 
SOLUTION: This printed-wiring board is provided with a 
plurarity of wiring layers through the intermediary of an 
insulating layer 3 on an electric insulating substrate 1, a 
topmost wiring layer 22 covered with a surface protecting 
layer 6 and the surface exposed land 4 for surface packaged 
part formed by electrolytic plating step. In such a constitution, r 
an electric insulating land holding layer 5 is provided along the 
outer peripheral edge of the land 4 for surface packaging part 
and closely adhering thereto for setting up the surface of this 
land holding layer 5 so as to compose almost the same 
surface as that of the land for surface packaging part or 
protruding upward. Furthermore, even if any external force is 
given to said land 4 in the releasing direction thereof, the 
release can be avoided by the action of the land holding layer 
5. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Each wiring layer arranged at the upper part and bottom via a BAIA hole which has two or 
more wiring layers and insulating layers which were accumulated by turns on an electrical insulating 
substrate, and was established in an insulating layer is connected, and. It has a land for surface 
mounted devices exposed to the outermost surface side from the best wiring layer covered with a 
surface protection layer, and a surface protection layer, And in a printed wired board in which each 
wiring layer and a land for surface mounted devices after a two-layer eye are formed of electrolytic 
plating at least, Cover a periphery edge of the above-mentioned land for surface mounted devices, 
make it stick to the side, and an electric insulation land holding layer is provided. And a printed wired 
board setting up this land holding layer's upper surface constitute the upper surface and an 
approximately same flat surface of a land for surface mounted devices, or project from the upper 
surface of the above-mentioned land for surface mounted devices to the upper part side. 
[Claim 2]The printed wired board according to claim 1, wherein a surface treatment which raises 
adhesion with an electric insulation land holding layer on the side of the above-mentioned land for 
surface mounted devices is performed. 

[Claim 3]The printed wired board according to claim 2 being the detailed surfacing processing whose 
above-mentioned surface treatment the above-mentioned land for surface mounted devices is 
constituted by copper, and follows blackening treatment or this blackening treatment. 
[Claim 4]A process of forming a conductor layer by an electrolytic plating method, patternizing this, 
and forming the best wiring layer and a land for surface mounted devices on an insulating layer before 
the best wiring layer is formed in a manufacturing method of the printed wired board according to 
claim 1 , An electric insulation resin layer is covered all over the above-mentioned best wiring layer 
and a land for surface mounted devices being included, And a manufacturing method of a printed wired 
board possessing a process of buffing removing a part corresponding to a land for surface mounted 
devices of an electric insulation resin layer at least, and forming an electric insulation land holding 
layer. 

[Claim 5]A process of forming a conductor layer by an electrolytic plating method, patternizing this, 
and forming the best wiring layer and a land for surface mounted devices on an insulating layer before 
the best wiring layer is formed in a manufacturing method of the printed wired board according to 
claim 2, A process of performing a surface treatment which raises adhesion with an electric insulation 
land holding layer of the formed above-mentioned land for surface mounted devices who forms at the 
following process to the side at least An electric insulation resin layer is covered all over the above- 
mentioned hest wiring layer and a land for surface mounted devices being included, And a 
manufacturing method of a printed wired board possessing a process of buffing removing a part 
corresponding to a land for surface mounted devices of an electric insulation resin layer at least, and 
forming an electric insulation land holding layer. 

[Claim 6]A manufacturing method of a printed wired board, wherein a means to patternize the above- 
mentioned conductor layer and to form the best wiring layer and a land for surface mounted devices in 
a manufacturing method of the printed wired board according to claim 4 or 5 is constituted by the 
photolithographic method using photosensitive resist. 

[Claim 7]an electric insulation resin layer in a manufacturing method of the printed wired board 
according to claim 6 all over the best wiring layers, such as this, and a land for surface mounted 
devices being included while the patternized best wiring layer and a photosensitive resist layer on a 
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land for surface mounted devices had been made to remain, [ cover and ] A manufacturing method of 
a printed wired board carrying out buffing of the part corresponding to a land for surface mounted 
devices of an electric insulation resin layer, and removing it at least. 

[Claim 8]In a manufacturing method of the printed wired board according to claim 6, the patternized 
best wiring layer and a photosensitive resist layer which remains on a land for surface mounted 
devices are removed, After performing a surface treatment all over the exposed best wiring layer and 
a land for surface mounted devices, Cover an electric insulation resin layer all over a land for surface 
mounted devices and the best wiring layer to which a surface treatment was performed, which formed 
a photosensitive resist layer on the above-mentioned land for surface mounted devices at least and in 
which this photosensitive resist layer was formed being included, and. A manufacturing method of a 
printed wired board carrying out buffing of the part corresponding to a land for surface mounted 
devices of an electric insulation resin layer, and removing it at least. 

[Claim 9]A manufacturing method of the printed wired board according to any one of claims 5 to 8 
being the detailed surfacing processing to which the above-mentioned land for surface mounted 
devices is constituted by copper, and the above-mentioned surface treatment follows blackening 
treatment or this blackening treatment. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the printed wired board manufactured by the build-up 
method, and its manufacturing method, It is related with improvement and the manufacturing method 
of the printed wired board to which exfoliation of the land for surface mounted devices (land for 
carrying a semiconductor chip and connecting since a surface mounted device is carried) especially 
provided in the outermost surface side does not take place easily. 
[0002] 

[Description of the Prior Art]the wiring layer and electrical insulation layer to which the build-up 
method comprises a conductor on an electrical insulating substrate — alternation — and it is the 
method of laminating repeatedly and manufacturing a printed wired board, and has an advantage which 
can form the wiring layer of a minute pattern. 

[0003]And it is divided roughly into this build-up method by a fully-additive process, a semiadditive 
process, and the subtractive process in accordance with the method of forming a wiring layer. 
[0004] First, the above-mentioned fully-additive process forms the photosensitive resin layer b on the 
electrical insulating substrate a in which the adhesives layer p was formed as shown in drawing 7 
(refer to drawing 7 A), It is the method of exposing and developing this photosensitive resin layer b 
selectively, and forming permanent-resist-layers b* (refer to drawing 7 B), and making the part 
exposed from these permanent-resist-layers b' form a conductor selectively, and forming the wiring 
layer c in it (refer to drawing 7 C). The photopoiymer b is formed via the following adhesives layer (not 
shown) on the formed wiring layer c and above-mentioned permanent-resist-layers b', membrane 
formation of exposure and development, and the above-mentioned conductor is repeated, and the 
wiring layer c of multilayer structure is formed (refer to drawing 7 D). 

[0005] However, since the above-mentioned electrical insulating substrate a surface is covered with 
the adhesives layer p in this fully-additive process. Electrolytic plating cannot be used as the 
technique of making the part exposed from permanent-resist-layers b' form a conductor, It has the 
problem that the membraneous quality of the conductor which physical vapor phase growth, 
electroless deposition methods, etc., such as vacuum deposition, were only used, and the membrane 
formation speed is accompanied by the restrictions late and big.to thickness and conductivity, and was 
formed is also weak. 

[0006]On the other hand, since the semiadditive process and subtractive process which are described 
below can apply an electrolytic plating method as formation methods of the above-mentioned wiring 
layer, it becomes possible to excel in conductivity with a thick film, and to form easily the precise 
wiring layer which is not weak. 

[0007] Namely, the above-mentioned semiadditive process forms the conductor layer c1 of a thin film 
by methods, such as an electroless deposition method, all over the electrical insulating substrate a, as 
shown in drawing 8 (A), Mask layer b which provided the photosensitive resin layer uniformly on this 
conductor layer c1, and was patternized by exposure and development and in which the wiring layer 
formation part carried out the opening is formed. Next, the wiring layer c2 of a thick film is formed by 
an electrolytic plating method on the conductor layer c1 exposed from the opening of this mask layer 
b, And the solder layer d is formed only on this wiring layer c2, and (refer to drawing 8 B) mask layer b 
which remains on the conductor layer c1 is removed, and the conductor layer c1 of that part is 
exposed (refer to drawing 8 C). Next, it is the method of removing the conductor layer c1 which makes 
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the above-mentioned solder layer d etching resist, and is exposed from this solder layer d, and forming 
the wiring layer c (refer to drawing 8 D). Subsequently, form the electric insulation resin layer e all 
over the electrical insulating substrate a in which the wiring layer c of the lowest part was formed, and 
establish the BAIA hole e1 in this part, and. As from formation of the above-mentioned conductor 
layer c1 to the formation process of a wiring layer is repeatedly shown in drawing 8 (E), the best wiring 
layer c and the land c3 for surface mounted devices mentioned above are formed in the outermost 
surface side (this example comprises a two-layer wiring layer). And finally the photosensitive solder 
resist f used as a surface protection layer is uniformly formed in the whole surface having contained 
the best wiring layer c and the land c3 for surface mounted devices (refer to drawing 8 F), And this 
resist f is patterned, the opening only of the part corresponding to the land c3 for surface mounted 
devices is carried out, and the best wiring layer c etc. obtain the printed wired board covered with the 
surface protection layer g (refer to drawing 8 G). 

[0008]Although a photopolymer can also be used as the above-mentioned electric insulation resin 
layer e in this semiadditive process, it is possible to use not only this but arbitrary electric insulation 
resin. And when the electric insulation resin e has photosensitivity, this can be exposed and developed 
and the above-mentioned BAIA hole e1 can be formed. What is necessary is to irradiate with laser 
beams etc. and just to remove electric insulation resin corresponding to the formation part of the 
above-mentioned BAIA hole e1, when there is no photosensitivity in electric insulation resin. 
[0009]On the other hand, as shown in draw ing 9, the above-mentioned subtractive process forms the 
conductive layer (not shown) of a thin film by an electroless deposition method all over the electrical 
insulating substrate a, and forms conductor layer c' of a thick film by an electrolytic plating method on 
a conductive layer, and. A photosensitive resin layer is uniformly provided on this conductor layer c', 
and it patternizes by exposure and development, and mask layer b is formed (refer to drawing 9 A ). 
Next, it is the method (refer to drawing 9 C) of removing conductor layer c' and the conductive layer 
which are exposed from above-mentioned mask layer b by etching (refer to drawing 9 B), and removing 
mask layer b which remains, and forming the wiring layer c. Subsequently, form the electric insulation 
resin layer e all over the electrical insulating substrate a in which the wiring layer c of the lowest part 
was formed, and establish the BAIA hole e1 in this part, and. As from formation of above-mentioned 
conductor layer c' to the formation process of a wiring layer is repeatedly shown in drawing 9 ( D), the 
best wiring layer c and the land c3 for surface mounted devices are formed in the outermost surface 
side. And finally the photosensitive solder resist f used as a surface protection layer is uniformly 
formed in the whole surface having contained the best wiring layer c and the land c3 for surface 
mounted devices (refer to drawing 9 E), And this resist f is patterned, the opening only of the part 
corresponding to the land c3 for surface mounted devices is carried out, and the best wiring layer c 
etc. obtain the printed wired board covered with the surface protection layer g (refer to drawing 9 F). 
[0010]Any of what has photosensitivity as the electric insulation resin e, and resin without 
photosensitivity can also be applied, and the formation process of a BAIA hole is the same as that of 
the case of a semiadditive process. In this subtractive process, when the one side metallic foil 
laminate sheet etc. with which metallic foils, such as copper, were stuck as the above-mentioned 
electrical insulating substrate are applied, the conductor layer which constitutes each wiring layer 
after a two-layer eye at least will be formed by a metal plating method. 
[0011] 

[Problem(s) to be Solved by the Invention]Thus, since it excels in conductivity with a thick film and a 
semiadditive process and the subtractive process can form easily the precise wiring layer which is not 
weak compared with the fully-additive process mentioned above, they have an advantage from which 
the printed wired board excellent in the electrical property is obtained. 

[001 2] However, when the surface protection layer g which only the above-mentioned land c3 for 
surface mounted devices exposes as shown in drawing 8 (F) - drawing 8 (G) and drawin g 9 (E) - 
drawing 8 (F) is formed, Since it is necessary to set up more greatly the opening h size of the surface 
protection layer g a little from the area of the land c3 for surface mounted devices, taking the error of 
the pattern processing accuracy of the photosensitive solder resist f into consideration, between the 
opening edge of the above-mentioned opening h, and the land c3 for surface mounted devices, a 
crevice will arise inevitably. 

[0013]Thus, since a crevice arises between the land c3 for surface mounted devices, and the opening 
edge of the surface protection layer g and this etc. are not connected to it, When external force was 
added in accordance with the direction of the surface of a printed wired board by a certain cause, 
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there was a problem that the above-mentioned land c3 for surface mounted devices exfoliated easily 
by operation of this external force. 

[0014]There was a problem of the adhesion power being weak since the above-mentioned land c3 for 
surface mounted devices is only stuck to the printed wired board on the bottom, and being easy to 
exfoliate when the power pulled up perpendicularly acts. 

[001 5]When an electrical part was especially removed from the reasons of product maintenance etc., 
there was a problem of being easy to exfoliate in order that external force and raising power which 
were mentioned above may act on the land c3 for surface mounted devices. 

[001 6]It is possible to avoid exfoliation of the above-mentioned land for surface mounted devices by 
taking the composition that the opening h size of the above-mentioned surface protection layer g is 
set up more smallish than the area of the land c3 for surface mounted devices, and a part of periphery 
edge of the land c3 for surface mounted devices is covered with the surface protection layer g. 
However, since a part of land for surface mounted devices is covered with a surface protection layer 
when such composition is taken. It has another problem the exposure area of that part and the land 
for surface mounted devices becomes small, and it becomes complicated working [ which carries a 
surface mounted device, a semiconductor chip, etc. on this land for surface mounted devices ]. 
[001 7]This invention was made paying attention to such a problem, and there is a place made into the 
technical problem in providing and doubling the printed wired board to which the exfoliation does not 
take place easily, and providing the manufacturing method of the printed wired board, without making 
small the effective area of the land for surface mounted devices provided in the outermost surface 
side. 
[0018] 

[Means for Solving the Problem]Namely. each wiring layer arranged at the upper part and bottom via a 
BAIA hole which an invention concerning claim 1 has two or more wiring layers and insulating layers 
which were accumulated by turns on an electrical insulating substrate, and was established in an 
insulating layer is connected, and. It has a land for surface mounted devices exposed to the outermost 
surface side from the best wiring layer covered with a surface protection layer, and a surface 
protection layer. And it is premised on a printed wired board currently formed of electrolytic plating at 
least by each wiring layer and a land for surface mounted devices after a two-layer eye, Cover a 
periphery edge of the above-mentioned land for surface mounted devices, make it stick to the side, 
and an electric insulation land holding layer is provided. And it is set up this land holding layer's upper 
surface constitute the upper surface and an approximately same flat surface of a land for surface 
mounted devices, or project from the upper surface of the above-mentioned land for surface mounted 
devices to the upper part side. 

[0019]And it is set up the above-mentioned electric insulation land holding layer's upper surface 
constitute the upper surface and an approximately same flat surface of a land for surface mounted 
devices, or project from the upper surface of the above-mentioned land for surface mounted devices 
to the upper part side according to the printed wired board concerning this invention according to 
claim 1 , Since the side of a land for surface mounted devices is not exposed by the above-mentioned 
land holding layer's existence, When external force is added in accordance with the direction of the 
surface of a printed wired board by a certain cause, external force cannot act on a land for surface 
mounted devices easily, And it becomes possible to prevent the exfoliation beforehand by the above- 
mentioned land holding layer's operation which stuck a periphery edge of a land for surface mounted 
devices on the side also [ a case where external force and raising power are added temporarily ], and 
was provided in it. 

[0020]Although single boards, such as glass tissue (glass epoxy) with which an epoxy resin was 
impregnated, are mentioned as the above-mentioned electrical insulating substrate in such technical 
means, for example, application of a multilayer interconnection board which two or more inner layer 
circuit boards are laminated, and changes is also possible. 

[0021 ]As electric insulation resin which constitutes an electric insulation land holding layer, epoxy 
system resin, acrylic resin, polyimide system resin, etc. can be used, for example. As epoxy system 
resin, bisphenol type epoxy resin, phenol novolak type epoxy resin, cresol novolak type epoxy resin, 
etc. can be illustrated, and acrylic-izing or a thing made methacrylic can apply the above-mentioned 
epoxy system resin as acrylic resin, for example. 

[0022]Since a touch area between an electric insulation land holding layer and a land for surface 
mounted devices increases by performing a surface treatment, such as carrying out surface 
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roughening of the side of a land for surface mounted devices, in order to raise more adhesion power of 

a land for surface mounted devices with the above-mentioned electric insulation land holding layer, 

adhesion power improves. An invention concerning claim 2 is made from such a reason. 

[0023]That is, a surface treatment which as for an invention concerning claim 2 raises adhesion with 

an electric insulation land holding layer on the side of the above-mentioned land for surface mounted 

devices on the assumption that a printed wired board concerning the invention according to claim 1 is 

performed. 

[0024]In order to perform a surface treatment to the side of a land for surface mounted devices, For 
example, what is necessary is just to perform the above-mentioned surface treatment to the side, 
even if there are few lands for surface mounted devices provided on the above-mentioned insulating 
layer after forming a conductor layer by an electrolytic plating method, patternizing this and forming 
the best wiring layer and a land for surface mounted devices on an insulating layer before the best 
wiring layer is formed. 

[0025]And blackening treatment is mentioned as such a surface treatment, for example. That is, it is 
applied when the above-mentioned land for surface mounted devices is constituted considering copper 
as a raw material, and blackening treatment is black on the copper land surface for surface mounted 
devices, and is processing which makes an oxide film which comprises CuO of a needle crystal 
generate. And this needle crystal enters to an inside of an electric insulation land holding layer who 
comprises the above-mentioned electric insulation resin, and raises both adhesion. 
[0026]As a treating solution applied to such blackening treatment, what comprises the following 
presentations 1-4 is mentioned, for example.lt is also possible to use an oxide treating solution (trade 
name; BO-200) marketed from Japanese MacDiarmid, Inc. 

[0027] Blackening treatment liquid composition 1 (alkaline sodium chlorite solution ) 

5-20 g/l of NaCIO 2 30 - 60 g/INaOH 4 [ 10 - 30 g/INa 3 PO] blackening treatment liquid composition 2 

(alkaline potassium p ersul fate solution ) 

40-60 g/l of K 2 S 2 0g5 - 20 g/INaOH blackening treatment liquid composition 3 (potassium sulfide sal- 
ammoniac solution ) 

5-1 5 g/l of K 2 S 4 [ 1 0 - 20 g/INH] CI blackening treatment liquid composition 4 acetic acid 20 
g/INH 4 CI 20 g/l copper acetate 1 0 g/l in addition, What is necessary is just to immerse an electrical 
insulating substrate which heats the treating solution to 80-100 ** bath temperature and by which a 
land for surface mounted devices was formed in a heated treating solution for 1 to 5 minutes, in 
applying blackening treatment liquid of the above-mentioned presentation 1 or the presentation 2. 
When applying blackening treatment liquid of the above-mentioned presentation 3, 60-80 ** of bath 
temperature, the immersion time 2 - a processing condition for 5 minutes may be sufficient, and when 
applying blackening treatment liquid of the presentation 4, 60-80 ** of bath temperature, the 
immersion time 1-10 minutes may be sufficient 

[0028]It is also possible to apply blackening treatment and detailed surfacing processing following this 
as the above-mentioned surface treatment. According to this detailed surfacing processing, a detailed 
and precise irregular surface which returns needlelike CuO generated by the above-mentioned 
blackening treatment, or dissolves, and comprises Cu or Cu 2 0 can be formed. And this detailed and 
precise irregular surface sticks to an electric insulation land holding layer who comprises electric 
insulation resin, and it becomes possible for both touch area to increase and to raise that adhesion 
power. 

[0029]Acid buffer solution, for example, using acid, such as organic acid, such as inorganic acid, such 
as sulfuric acid, acetic acid, and phosphoric acid, or formic acid, acetic acid, tartaric acid, and citrate, 
and this, as a treating solution applied to such detailed surfacing processing is mentioned. Since 
especially buffer solution, such as phosphoric acid, citrate, and this, has good pH stability, and there is 
little change of pH even if it performs detailed surfacing processing continuously using the same bath 
in which treating solutions, such as this, were accommodated, it has an advantage to which throughput 
cannot fall easily. Like the above-mentioned buffer solution, for an opposite numerical value of a 
reciprocal of an acid dissociation constant, about 3.00 organic acid, for example, a glycine, bromoacetic 
acid, salicylic acid, (R,R)-tartaric acid, chloracetic acid, 2-chloropropionic acid, etc. excel [ change / of 
pH under detailed surfacing processing ] in few points, and it can use them suitably. 
[0030]the pH of phosphoric acid or citric treatment liquid — pH 0-3 — pH 1 .5 to 2.5 thing is applied 
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preferably, if with an above-mentioned pH of less than zero strong acid is applied — the above — it is 
because the surface will be smoothed and it is hard to aim at improvement in adhesion power with the 
above-mentioned electric insulation resin layer, without forming detailed unevenness. Although it is 
possible to apply weak acid exceeding pH 3 on the other hand, it is because dissolution removal of 
CuO and formation of detailed unevenness will take a long time and processing efficiency will fall 
extremely. 

[0031]It requires that a degree of disassociation of an acid solution cares about temperature 
conditions at the time of performing detailed surfacing processing in adjustment of the above- 
mentioned pH since it changes depending on temperature and the pH also changes depending on 
temperature. Being able to perform [ and ] detailed surfacing processing at about [ room temperature 
-80 ** ] temperature, as for this processing time, it is desirable to carry out until a reaction of the 
above-mentioned treating solution and a land for copper surface mounted devices reaches an 
equilibrium situation, and it is usually 1 5 seconds - about 5 minutes. Since the degree of 
disassociation of phosphoric acid is high compared with citrate, it has an advantage which can perform 
acid treatment with low-temperature processing liquid temperature. 

[0032]And as a phosphoric acid system treating solution of pH 0-3, buffer solution etc. which added 
optimum dose of disodium hydrogenphosphate, trisodium monophosphate, etc. are mentioned to a 
phosphoric acid aqueous solution or a phosphoric acid aqueous solution. As a citrate system treating 
solution of pH 0-3, buffer solution etc. which added a proper quantity of disodium phosphate or 
potassium citrate are applicable to solution or an aqueous-citric-acid solution of citrate. Buffer 
solution etc. which added a proper quantity of (citrate + potassium-dihydrogen-phosphate + boric acid 
+ diethyl PAL BITSURU acid) or (boric acid + citrate + citrate) are mentioned to solution of trisodium 
monophosphate. 

[0033]It is also possible to apply a reduction treating solution as a treating solution applied to the 
above-mentioned detailed surfacing processing. As such a reduction treating solution, a treating 
solution which comprises the following presentations 1-3 can be illustrated. It is also possible to use 
an oxide mailbox dip treating solution (trade name; BO- 220) marketed from Japanese MacDiarmid, Inc. 
[0034] Reduction treating solution presentation 1 diethyl amine boranes 3-5-g/l sodium hydroxide 3-5- 
g/l reduction treating solution (solution) presentation 2 sodium borohydride 3-5 g/l (however, sodium 
hydroxide addition) 

Reduction treating solution (solution) prese ntation 3 specific hypophosphite 30 g/l (however, sodium 
hydroxide addition) 

What is necessary is here, just to immerse an electrical insulating substrate which heated the treating 
solution to 20-50 ** bath temperature and by which blackening treatment was performed to a heated 
treating solution about 1 minute, in applying a reduction treating solution of the above-mentioned 
presentation 1. When applying a reduction treating solution of the above-mentioned presentation 2, 
30-60 ** of bath temperature, the immersion time 5 - a processing condition for 10 minutes may be 
sufficient, and when applying a reduction treating solution of the presentation 3, 30-60 ** of bath 
temperature, the immersion time 5-10 minutes may be sufficient. 

[0035]An invention concerning claim 3 relates to an invention which specified a printed wired board to 
which such blackening treatment etc. were performed as a surface treatment. 
[0036]That is, an invention concerning claim 3 is characterized by being the detailed surfacing 
processing to which the above-mentioned land for surface mounted devices is constituted by copper 
on the assumption that a printed wired board concerning the invention according to claim 1, and the 
above-mentioned surface treatment follows blackening treatment or this blackening treatment. 
[0037]Next, an invention concerning claim 4 - claim 9 relates to an invention which specified a 
manufacturing method of a printed wired board concerning claims 1-3 mentioned above. 
[0038]Namely, an invention concerning claim 4 is premised on a manufacturing method of the printed 
wired board according to claim 1, A process of forming a conductor layer by an electrolytic plating 
method, patternizing this, and forming the best wiring layer and a land for surface mounted devices on 
an insulating layer before the best wiring layer is formed, An electric insulation resin layer is covered 
all over the above-mentioned best wiring layer and a land for surface mounted devices being included, 
And a process of buffing removing a part corresponding to a land for surface mounted devices of an 
electric insulation resin layer at least, and forming an electric insulation land holding layer, An invention 
which is characterized by providing and relates to claim 5, A process of forming a conductor layer by 
an electrolytic plating method, patternizing this, and forming the best wiring layer and a land for 
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surface mounted devices on an insulating layer before the best wiring layer is formed on the 
assumption that a manufacturing method of the printed wired board according to claim 2, an electric 
insulation resin layer all over a process and the above-mentioned best wiring layer which perform a 
surface treatment which raises adhesion with an electric insulation land holding layer of the formed 
above-mentioned land for surface mounted devices who forms at the following process to the side at 
least, and a land for surface mounted devices being included, [ cover and ] A process of buffing 
removing a part corresponding to a land for surface mounted devices of an electric insulation resin 
layer at least, and forming an electric insulation land holding layer is provided. 
[0039]And since buffing has removed at least a part corresponding to a land for surface mounted 
devices of an electric insulation resin layer provided so that the whole surface containing the best 
wiring layer and a land for surface mounted devices might be covered according to the manufacturing 
methods, such as this, The above-mentioned electric insulation land holding layer can be formed that 
it is simple and certainly. When carrying out buffing of the electric insulation resin layer of a part 
corresponding to a land for surface mounted devices, since it is physically difficult to carry out buffing 
only of this part, buffing also of the electric insulation resin layer which exists on the best wiring layer 
will be carried out, and, as a result, the best wiring layer will also be exposed. For this reason, after 
forming the above-mentioned electric insulation land holding layer, photosensitive solder resist etc. 
which serve as a surface protection layer all over the best wiring layer and a land for surface mounted 
devices being included are formed, And a process at which the opening of the part corresponding to a 
land for surface mounted devices of this photosensitive solder resist is carried out, and a crowning of 
a land for surface mounted devices is exposed is needed. However, since the above-mentioned 
electric insulation land holding layer is already provided in a periphery edge of a land for surface 
mounted devices to expose like a conventional method even if it sets up a size of the above- 
mentioned opening more greatly than area of a land for surface mounted devices, problems, such as 
exfoliation by conventional technology mentioned above, are avoided. 

[0040]Next, an invention concerning claim 6 relates to an invention which specified means forming of 
the above-mentioned best wiring layer and a land for surface mounted devices. 
[0041]Namely, an invention concerning claim 6 is premised on a manufacturing method of a printed 
wired board concerning the invention according to claim 4 or 5, A means to patternize the above- 
mentioned conductor layer and to form the best wiring layer and a land for surface mounted devices is 
constituted by the photolithographic method using photosensitive resist 

[0042]When buffing of the electric insulation resin layer of a part corresponding to a land for surface 
mounted devices is carried out at least in the invention according to claim 4 or 5, It is based on 
process tolerance of polish, and the crowning side of a land for surface mounted devices which exists 
in the bottom in addition to an electric insulation resin layer, or the best wiring layer may also be 
ground, and thickness of a land for surface mounted devices or the best wiring layer is changed 
delicately, and may have an adverse effect on the electrical property. An invention concerning claim 7 
relates to a manufacturing method which avoids this evil beforehand. 

[0043]Namely, an invention concerning claim 7 is premised on a manufacturing method of a printed 
wired board concerning the invention according to claim 6, An electric insulation resin layer is covered 
all over the best wiring layers, such as this, and a land for surface mounted devices being included 
while the patternized best wiring layer and a photosensitive resist layer on a land for surface mounted 
devices had been made to remain, And at least, buffing of the part corresponding to a land for surface 
mounted devices of an electric insulation resin layer is carried out, and it is removed. 
[0044]And since buffing of an electric insulation resin layer provided on it while the best wiring layer 
and a photosensitive resist layer on a land for surface mounted devices had been made to remain is 
performed according to this manufacturing method, It is also possible to remove simply a 
photosensitive resist layer which the crowning side of the best wiring layer and a land for surface 
mounted devices is not ground by operation of a photosensitive resist layer made to remain, and 
remains after buffing processing. 

[0045]Therefore, since thickness of a land for surface mounted devices or the best wiring layer is not 
changed in spite of buffing processing, a printed wired board which has the stable electrical property 
can be obtained certainly. 

[0046]When a manufacturing method concerning the invention according to claim 6 is enforced and the 
printed wired board according to claim 2 is manufactured, While the patternized best wiring layer and a 
photosensitive resist layer on a land for surface mounted devices had been made to remain, when 
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surface treatments, such as blackening treatment, are performed, a photosensitive resist layer which 
remains with the treating solution may separate. It is in this state, and when an electric insulation 
resin layer is covered and buffing of this is carried out for example, the crowning side of a land for 
surface mounted devices may be ground.An invention concerning claim 8 relates to a manufacturing 
method which has improved this point. 

[0047]Namely, an invention concerning claim 8 is premised on a manufacturing method of a printed 
wired board concerning the invention according to claim 6, The patternized best wiring layer and a 
photosensitive resist layer which remains on a land for surface mounted devices are removed, After 
performing a surface treatment all over the exposed best wiring layer and a land for surface mounted 
devices, Cover an electric insulation resin layer all over a land for surface mounted devices and the 
best wiring layer to which a surface treatment was performed, which formed a photosensitive resist 
layer on the above-mentioned land for surface mounted devices at least and in which this 
photosensitive resist layer was formed being included, and. At least, buffing of the part corresponding 
to a land for surface mounted devices of an electric insulation resin layer is carried out, and it is 
removed. 

[0048]And according to the manufacturing method concerning this invention, the patternized best 
wiring layer and a photosensitive resist layer which remains on a land for surface mounted devices are 
removed. After performing a surface treatment to the best wiring layer and a land for surface mounted 
devices from which a regist layer was removed, A photosensitive resist layer is formed on the above- 
mentioned land for surface mounted devices at least. And since an electric insulation resin layer was 
covered all over a land for surface mounted devices and the best wiring layer in which this 
photosensitive resist layer was formed being included and the above-mentioned buffing processing has 
been performed, the crowning side of a land for surface mounted devices is not ground. 
[0049]An invention concerning claim 9 relates to an invention which specified the contents of the 
surface treatment in a manufacturing method concerning the invention according to claim 5 to 8. 
[0050]That is, an invention concerning claim 9 is characterized by being the detailed surfacing 
processing to which the above-mentioned land for surface mounted devices is constituted by copper 
on the assumption that a manufacturing method of a printed wired board concerning the invention 
according to any one of claims 5 to 8, and the above-mentioned surface treatment follows blackening 
treatment or this blackening treatment. 
[0051] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described in detail with 
reference to drawings. 

[0052][A first embodiment] the printed wired board concerning this embodiment, The electrical 
insulating substrate 1 with a thickness of 1 mm which comprises glass epoxy as shown in drawing 1 , 
The first wiring layer 21 to which it is provided on this substrate 1 and that thickness changes from 
copper foil which is 1 8 micrometers, The insulating layer 3 of 40 micrometers of thickness provided on 
this first wiring layer 21, the best wiring layer 22 made from coppering provided on this insulating layer 
3, and the land 4 for surface mounted devices, The electric insulation land holding layer 5 who covered 
the periphery edge of this land 4 for surface mounted devices, stuck on that side, and was provided, 
The principal part comprises the surface protection layer 6 which covers the surface of the above- 
mentioned best wiring layer 22, and has the opening 61 to the part corresponding to the land 4 for 
surface mounted devices, The first wiring layer 21, the best wiring layer 22 and the first wiring layer 
21, and the land 4 for surface mounted devices are connected via the BAIA hole 31 established in the 
above-mentioned insulating layer 3, respectively, and the land 4 for surface mounted devices and each 
upper surface of the electric insulation land holding layer 5 constitute the approximately same flat 
surface. About the first wiring layer 21 , the best wiring layer 22, and the land 4 for surface mounted 
devices, the surface treatment of the blackening treatment described below and detailed surfacing 
processing is performed. Ten express these treating layers that showed typically among drawing 1 . 
[0053]And this printed wired board is manufactured through the following process. 
[0054]"the formation process of the first wiring layer 21" — using the one side copper clad laminate 
by which 1 8-micrometer~thick copper foil was first stuck on one side of the electrical insulating 
substrate 1 which comprises 1 -mm-thick glass epoxy — the above-mentioned copper foil top — 
photosensitive resist [ — trade name by TOKYO OHKA KOGYO CO., LTD. ;P MER] was applied. Next, 
the photo mask was put on this photosensitive resist, negatives were exposed and developed 
selectively, and the above-mentioned photosensitive resist was removed selectively. The 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipdl.in... 2009/02/17 



JP.09-219588.A [DETAILED DESCRIPTION] 



8/13 v 



photosensitive resist which remained has the pattern shape same in the first wiring layer 21 and 
abbreviation. And as the copper foil exposed from this photosensitive resist was etched, and the 
above-mentioned photosensitive resist which remains was removed and it was shown in drawing 2 (A), 
the first wiring layer 21 was formed on the electrical insulating substrate 1. 

[0055]Next, after carrying out alkaline-degreasing processing of the surface of the first wiring layer 21 
of the above and performing soft etching treatment for 30 seconds with a 1 1 0-g/l sodium persulfate 
solution, washing processing was performed with 5 more% of the weight of sulfuric acid. 
[0056]next — as opposed to the first wiring layer 21 to which these processings were performed — 
the oxide treating solution by Japanese MacDiarmid (trade name: BO - 200 and presentation; pure 
water — 41% of the weight) BO-200A:40 % of the weight, BO-200B:15 % of the weight, and BO-200C : 
After performing blackening treatment by using 4 % of the weight as blackening treatment liquid. 
Detailed surfacing processing was further performed with the oxide mailbox dip treating solution by 
Japanese MacDiarmid (trade name: BO-220, presentation; pure water:75 % of the weight, BO-220A20 
% of the weight, BO-220B:5 54 of the weight) (refer to drawing 2 B). 

[0057]The oxide film which used the cupric oxide as the main ingredients is formed in the surface of 
the first wiring layer 21 with the above-mentioned blackening treatment liquid, and the above- 
mentioned surface is considered to change to the oxide film and metallic copper which used copper I 
oxide as the main ingredients with a subsequent oxide mailbox dip treating solution. Ten show the 
treating layer formed in the first wiring layer 21 surface by these processings among drawing 2 (B). 
[0058]"the formation process of the insulating layer 3" — photosensitive insulating resin [Nippon 
Paint Co., Ltd. make trade name:PUROBI coat 5000] was first applied with screen printing all over the 
electrical insulating substrate 1 containing the first wiring layer 21, and the photosensitive insulating 
resin layer 30 was formed (refer to d rawing 2 C). 



[0059]What has photosensitivity as resin, such as an epoxy system, acrylic, and a polyimide system, is 
used preferably and it is applied by this embodiment as resin which constitutes an insulating layer is 
advantageous from a manufacturing process side. Even if it does not have photosensitivity, it can 
patternize by laser beam machining or other means. A coating method may not be limited to screen- 
stencil, either and methods, such as a curtain coat, may be sufficient as it. 

[0060]Next, resin of the portion which exposes and carries out a development with the light exposure 
of 1500 mJ/ cm using the mask which performs prebaking for the above-mentioned photosensitive 
insulating resin layer 30 for 30 minutes at 90 **, and has a pattern of a desired BAIA hole, and serves 
as a BAIA hole was removed. The aperture of the BAIA hole was 1 20 micrometers. And after rinsing, 
baking powder was performed on condition of for 130 ** and 60 minutes, and the photosensitive 
insulating resin layer 30 was stiffened. 

[0061]Next, buffing was performed to the hardened photosensitive insulating resin layer 30, using the 
buff of the granularity of No. 320 to about No. 800 one by one, flattening of the unevenness of the 
photosensitive insulating resin layer 30 produced with the level difference of a first wiring layer's 21 
existence part and a nonexistence part was carried out, and the surface was roughened minutely. 
Thus, the insulating layer 3 of 40 micrometers of thickness which has the BAIA hole 31 was formed 
(refer to drawing 2 D). 

[0062]"The formation process of the best wiring layer 22 and the land 4 for surface mounted devices", 
next permanganic acid solution (70 g/l of permanganic acid) After carrying out roughening treatment of 
the surface of the above-mentioned insulating layer 3 using 40 g/l of sodium hydroxide and carrying 
out neutralization processing with chloride, degreasing treatment was performed and also soft etching 
treatment was performed using sodium persulfate. 

[0063]And all over the insulating layer 3 to which these processings were performed, the copper 
plating layer (conductive layer) about 2 micrometers thick was formed by the electroless deposition 
method, and the electrolytic copper metal skin about 20 micrometers thick was further formed on the 
above-mentioned copper plating layer (conductive layer) by the electrolytic plating method. 
[0064]Next, the 35-micrometer-thick dry film was stuck on this electrolytic copper metal skin, and 
exposure and development were performed using the mask which has a desired circuit pattern. Resist 
is not limited to the dry film used by this embodiment, and liquefied resist, electrodeposited resist, etc. 
may be used for it. Then, it etched using ferric chloride, as shown in drawing 2 (E), the best wiring 
layer 22 and the land 4 for surface mounted devices were formed, and subsequently exfoliation 
processing of the above-mentioned dry film was performed. 

[0065]Blackening treatment of the first wiring layer 21 and detailed surfacing processing, and same 
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processing were performed to these best wiring layer 22 and the land 4 for surface mounted devices, 
and the treating layer 1 0 was formed in these surfaces (refer to drawing 2 E). 

[0066]AII over "the electric insulation land holding layer's 5 formation process", next the best wiring 
layer 22 and the land 4 for surface mounted devices to which blackening treatment and detailed 
surfacing processing were performed being included, photosensitive-insulating-resin [ — trade name by 
Nippon Paint Co., Ltd.: — after having applied PUROBI coat 5000] with screen printing, forming the 
photosensitive insulating resin layer 50 and prebaking on condition of for 90 ** and 30 minutes, full 
exposure was performed with the light exposure of 1500 mJ/cm 2 . After rinsing, it baked for 60 minutes 
and 130 ** was stiffened (refer to drawing 2 F). Although buffing will remove the insulating resin 
formed on the land for surface mounted devices at the next process, It is the purpose of shortening 
the time which this polishing process takes, and it is preferred to remove beforehand insulating resin 
near the center of the land for surface mounted devices thickly formed especially by relations, such as 
surface tension. In a photosensitive case, in the case of exposure as the above-mentioned insulating 
resin is used by this embodiment Namely, a mask. It uses (however, since it is the purpose to remove 
insulating resin near the center of the land for surface mounted devices, near the center of the land 
for surface mounted devices applies the mask used as unexposed). When insulating resin is not 
photosensitivity, laser beam machining or other means may remove resin near the center on the land 4 
for surface mounted devices, and it may be made to harden by performing baking powder for rinsing, 
1 30 **, and 60 minutes. 

[0067]Next, buffing of the photosensitive insulating resin layer 50 was performed using the buff of the 
granularity of No. 320 to about No. 800 one by one. and it ground until the land 4 for surface mounted 
devices was exposed at least. The electric insulation land holding layer 5 to whom the periphery edge 
of the land 4 for surface mounted devices was covered by this buffing processing as shown in drawing 
2_(G), and it was stuck on that side is formed. It is preferred to wash after buffing, using permanganic 
acid solution (70 g/l of permanganic acid, 40 g/l of sodium hydroxide) etc., in order to avoid that the 
photosensitive insulating resin layer 50 remains on the above-mentioned land 4 for surface mounted 
devices. 

[0068]After applying and carrying out temporary dryness of the solder resist finally made into the 
surface protection layer 6 all over the best wiring layer 22, the land 4 for surface mounted devices, 
and the electric insulation land holding layer 5 being included, exposure and development were 
performed and the surface protection layer 6 which has the opening 61 was formed in the part 
corresponding to the land 4 for surface mounted devices. The material of the surface protection layer 
6 can use the homogeneous thing applied to the insulating layer. 

[0069]The printed wired board which performed alkaline-degreasing processing, and performed soft 
etching treatment for 30 seconds in 1 10 g/l of sodium persulfate solution, and washed for 30 seconds 
with sulfuric acid of 5% of the weight of concentration, and was shown in drawing 1 was obtained. 
[0070]"Adhesion power measurement test" In the printed wired board concerning this embodiment, 
The pull tester was tied to 100 micrometers in width before forming the surface protection layer 6, 
and the end of the 20-micrometer-thick land 4 for surface mounted devices, and it pulled up on the 
speed conditions for 50-mm/to the perpendicular (normal line direction on the surface of a printed 
wired board) until exfoliation started. 

[0071]However, since about 0.4-0.6 cm and measurement according to the above-mentioned pull 
tester short are difficult for the linear dimension of the land 4 for real surface mounting components, 
On the same conditions as the manufacturing method concerning this embodiment, 100 micrometers in 
width, and 20 micrometers in thickness. The land 4 for surface mounted devices 4 cm in length was 
manufactured, and measurement with a pull tester was performed about this printed wired board for an 
examination (the same may be said of the printed wired board concerning the printed wired board and 
other embodiments which were manufactured with the following conventional methods). As a result, 
exfoliation of the land 4 for surface mounted devices began by the power of about 5.5g - 6.0 g. 
[0072]Next the adhesion power was measured in the way with the same similar of the land for surface 
mounted devices of the printed wired board (namely, thing of the structure where the electric 
insulation land holding layer 5 is not formed in the circumference of the land 4 for surface mounted 
devices) manufactured with the conventional method. As a result, that exfoliation started the above- 
mentioned land for surface mounted devices by the power of about 3.5g - 4.0 g. 
[0073]Compared with the land for surface mounted devices concerning a conventional example, that 
adhesion power of the land for surface mounted devices of the printed wired board concerning this 
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invention was very large, and it has checked that it was hard to exfoliate so that this result might 
show. 

[0074][A second embodiment] the printed wired board concerning this embodiment The electrical 
insulating substrate 1 with a thickness of 1 mm which comprises glass epoxy as shown in drawin g 3, 
The first wiring layer 21 to which it is provided on this substrate 1 and that thickness changes from 
copper foil which is 1 8 micrometers, The insulating layer 3 of 40 micrometers of thickness provided on 
this first wiring layer 21 , the best wiring layer 22 made from coppering provided on this insulating layer 
3, and the land 4 for surface mounted devices. The electric insulation land holding layer 5 who covered 
the periphery edge of this land 4 for surface mounted devices, stuck on that side, and was provided, 
The principal part comprises the surface protection layer 6 which covers the surface of the above- 
mentioned best wiring layer 22, and has the opening 61 to the part corresponding to the land 4 for 
surface mounted devices, The first wiring layer 21, the best wiring layer 22 and the first wiring layer 
21, and the land 4 for surface mounted devices are connected via the BAIA hole 31 established in the 
above-mentioned insulating layer 3, respectively, and. It is provided so that the electric insulation land 
holding layer's 5 upper surface may project from the upper surface of the land 4 for surface mounted 
devices to the upper part side a little. About the first wiring layer 21, the best wiring layer 22, and the 
land 4 for surface mounted devices, the surface treatment of blackening treatment and detailed 
surfacing processing is performed, and the treating layer 10 is formed in each surface. 
[0075]And this printed wired board is manufactured through the following process. 
[0076]"The formation process of the first wiring layer 21", and "the formation process of the 
insulating layer 3" 

Since it is the same process as a first embodiment, a statement is omitted. 

[0077]"the formation process of the best wiring layer 22 and the land 4 for surface mounted devices" 
— the copper plating layer (conductive layer) about 2 micrometers thick was first formed in the whole 
surface in which the insulating layer 3 was formed by the electroless deposition method, and the 
electrolytic copper metal skin about 20 micrometers thick was further formed on the above-mentioned 
copper plating layer (conductive layer) by the electrolytic plating method. 

[0078]next this electrolytic copper metal skin top — photosensitive resist [ — trade name by TOKYO 
OHKA KOGYO CO., LTD. ;P MER] was applied. Next, the photo mask was put on this photosensitive 
resist negatives were exposed and developed selectively, and the above-mentioned photosensitive 
resist was removed selectively. The photosensitive resist which remained has the pattern shape same 
in the best wiring layer 22, the land 4 for surface mounted devices, and abbreviation. 
[0079]And as the electrolytic copper metal skin exposed from this photosensitive resist is etched and 
it is shown in drawing 4 (A), the best wiring layer 22 and the land 4 for surface mounted devices are 
formed, And the best wiring layer 22, blackening treatment of the land 4 for surface mounted devices, 
and detailed surfacing processing are performed on the same conditions as a first embodiment by the 
state where it has left the photosensitive resist r on these formed best wiring layer 22 and the land 4 
for surface mounted devices, The treating layer 10 was formed in the part which is not covered with 
the above-mentioned photosensitive resist r (refer to drawing 4 B). 

[0080]AII over "the electric insulation land holding layer's 5 formation process", next the best wiring 
layer 22 and the land 4 for surface mounted devices on which blackening treatment and detailed 
surfacing processing are performed, and the photosensitive resist r is left behind to the upper surface 
being included, photosensitive-insulating-resin [ — trade name by Nippon Paint Co., Ltd.: — after 
having applied PUROBI coat 5000] with screen printing, forming the photosensitive insulating resin 
layer 50 and prebaking on condition of for 90 ** and 30 minutes, full exposure was performed with the 
light exposure of 1 500 mJ/cm 2 . After rinsing, it baked for 60 minutes and 1 30 ** was stiffened (refer 
to drawing 4 C). As mentioned above, a mask is used in the case of exposure, resin on the land 4 for 
surface mounted devices is removed, in a photosensitive case, baking powder may be performed for 
rinsing, 1 30 **, and 60 minutes, and it may be made to harden it here as the above-mentioned 
insulating resin is used by this embodiment. 

[0081]Next, buffing of the photosensitive insulating resin layer 50 was performed using the buff of the 
granularity of No. 320 to about No. 800 one by one, and it ground until the photosensitive resist r on 
the land 4 for surface mounted devices was exposed at least. The electric insulation land holding layer 
5 to whom the periphery edge of the land 4 for surface mounted devices was covered by this buffing 
processing as shown in drawing 4 (D), and it was stuck on that side is formed. And after buffing, the 
photosensitive resist r which remains on the above-mentioned land 4 for surface mounted devices or 
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the best wiring layer 22 was removed, and these surfaces were exposed (refer to drawing 4 E). 
[0082] After applying and carrying out temporary dryness of the solder resist finally made into the 
surface protection layer 6 all over the best wiring layer 22, the land 4 for surface mounted devices, 
and the electric insulation land holding layer 5 being included, exposure and development were 
performed and the surface protection layer 6 which has the opening 61 was formed in the part 
corresponding to the land 4 for surface mounted devices. The material of the surface protection layer 
6 can also use the homogeneous thing applied to the insulating layer, or a different material. 
[0083]The printed wired board which performed alkaline-degreasing processing, and performed soft 
etching treatment for 30 seconds in 1 10 g/l of sodium persulfate solution, and washed for 30 seconds 
with sulfuric acid of 5% of the weight of concentration, and was shown in drawing 3 was obtained. 
[0084] "Adhesion power measurement test" In the printed wired board concerning this embodiment, 
The pull tester was tied to the end of the land 4 for surface mounted devices with a width [ before 
forming the surface protection layer 6 ] of 100 micrometers, and when it pulled up to the perpendicular 
(normal line direction on the surface of a printed wired board) and the adhesion power measurement 
test was done until exfoliation started, it had intensity equivalent to the printed wired board 
concerning a first embodiment. 

[A third embodiment] the printed wired board concerning this embodiment, The electrical insulating 
substrate 1 with a thickness of 1 mm which comprises glass epoxy as shown in drawing 5 , The first 
wiring layer 21 to which it is provided on this substrate 1 and that thickness changes from copper foil 
which is 1 8 micrometers, The insulating layer 3 of 40 micrometers of thickness provided on this first 
wiring layer 21 , the best wiring layer 22 made from coppering provided on this insulating layer 3, and 
the land 4 for surface mounted devices, The electric insulation land holding layer 5 who covered the 
periphery edge of this land 4 for surface mounted devices, stuck on that side, and was provided, The 
principal part comprises the surface protection layer 6 which covers the surface of the above- 
mentioned best wiring layer 22, and has the opening 61 to the part corresponding to the land 4 for 
surface mounted devices, The first wiring layer 21, the best wiring layer 22 and the first wiring layer 
21, and the land 4 for surface mounted devices are connected via the BAIA hole 31 established in the 
above-mentioned insulating layer 3, respectively, and. It is provided so that the electric insulation land 
holding layer's 5 upper surface may project from the upper surface of the land 4 for surface mounted 
devices to the upper part side. About the first wiring layer 21, the best wiring layer 22, and the land 4 
for surface mounted devices, the surface treatment of blackening treatment and detailed surfacing 
processing is performed, and the treating layer 1 0 is formed in each surface. 
[0085]And this printed wired board is manufactured through the following process. 
[0086]"The formation process of the first wiring layer 21", "the formation process of the insulating 
layer 3", and "the formation process of the best wiring layer 22 and the land 4 for surface mounted 
devices" 

Since it is the same process as a first embodiment, a statement is omitted. 

[0087]the whole surface containing the best wiring layer 22 to which "formation process of electric 
insulation land holding layer 5" blackening treatment and detailed surfacing processing were 
performed, and the land 4 (refer to drawin g 6 A) for surface mounted devices — photosensitive resist 
[— trade name by TOKYO OHKA KOGYO CO., LTD. ;P MER], [ apply and ] And the photo mask was 
put on this photosensitive resist, negatives were exposed and developed selectively, and regist layer r 
was formed only on the land 4 for surface mounted devices (refer to drawing 6 B). As for this regist 
layer r, it is preferred to form somewhat more greatly than the area of the land 4 for surface mounted 
devices. Although this forms a photosensitive insulating resin layer on the above-mentioned land 4 for 
surface mounted devices via this regist layer r at a next process, it is because those remains can be 
avoided when removing a photosensitive insulating resin layer by forming regist layer r more greatly, 
even if the error on a manufacturing process arises. 

[0088]Next, all over these, as shown in drawing 6 (C), photosensitive insulating resin [Nippon Paint Co., 
Ltd. make trade name:PUROBI coat 5000] is applied with screen printing, After forming the 
photosensitive insulating resin layer 50 and prebaking on condition of for 90 ** and 30 minutes, full 
exposure was performed with the light exposure of 1500 mJ/cm 2 . After rinsing, it baked for 60 minutes 
and 1 30 ** was stiffened (refer to drawing 4 C). 

[0089]Next, buffing of the photosensitive insulating resin layer 50 was performed using the buff of the 
granularity of No. 320 to about No. 800 one by one, and it ground to the grade which regist layer r on 
the land 4 for surface mounted devices exposes at least. The electric insulation land holding layer 5 to 
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whom the periphery edge of the land 4 for surface mounted devices was covered by this buffing 
processing as shown in drawing 6 (D), and it was stuck on that side is formed. And after buffing, regist 
layer r which remains on the above-mentioned land 4 for surface mounted devices was removed, and 
the surface of the land 4 for surface mounted devices was exposed (refer to drawing 6 E). 
[0090]After applying and carrying out temporary dryness of the solder resist finally made into the 
surface protection layer 6 all over the best wiring layer 22, the land 4 for surface mounted devices, 
and the electric insulation land holding layer 5 being included, exposure and development were 
performed and the surface protection layer 6 which has the opening 61 was formed in the part 
corresponding to the land 4 for surface mounted devices. 

[0091 ]The printed wired board which performed alkaline-degreasing processing, and performed soft 
etching treatment for 30 seconds in 1 1 0 g/l of sodium persulfate solution, and washed for 30 seconds 
with sulfuric acid of 5% of the weight of concentration, and was shown in drawing 3 was obtained. 
[0092] "Adhesion power measurement test" In the printed wired board concerning this embodiment, 
The pull tester was tied to the end of the land 4 for surface mounted devices with a width [ before 
forming the surface protection layer 6 ] of 100 micrometers, and when it pulled up to the perpendicular 
(normal line direction on the surface of a printed wired board) and the adhesion power measurement 
test was done until exfoliation started, it had intensity equivalent to the printed wired board 
concerning a first embodiment 
[0093] 

[Effect of the Invention]It is set up an electric insulation land holding layer's upper surface constitute 
the upper surface and the approximately same flat surface of the land for surface mounted devices, or 
project from the upper surface of the above-mentioned land for surface mounted devices to the upper 
part side according to the printed wired board concerning the invention according to claim 1, Since the 
side of the land for surface mounted devices is not exposed by the above-mentioned land holding 
layer's existence, When external force is added in accordance with the direction of the surface of a 
printed wired board by a certain cause, external force cannot act on the land for surface mounted 
devices easily, And it has the effect that the exfoliation can be beforehand prevented by the above- 
mentioned land holding layer's operation which stuck the periphery edge of the land for surface 
mounted devices on the side also [ the case where external force and raising power are added 
temporarily ], and was provided in it 

[0094]According to the printed wired board concerning an invention given in claims 2 and 3, since 
surface treatments, such as blackening treatment are performed to the side of the land for surface 
mounted devices, the touch area between the land for surface mounted devices and an electric 
insulation land holding layer increases, Since both adhesion power improves by this, it has the effect 
that exfoliation of the land for surface mounted devices can be prevented further. 
[0095]Next, according to the manufacturing method of the printed wired board concerning claims 4-6 
and the invention according to claim 9. Since buffing has removed the part corresponding to the land 
for surface mounted devices at least of an electric insulation resin layer provided so that the whole 
surface containing the best wiring layer and the land for surface mounted devices might be covered. It 
has an effect which can form simple and certainly the electric insulation land holding layer who covers 
the periphery edge of the land for surface mounted devices, sticks on the side, and is provided. 
[0096]Since buffing of the electric insulation resin layer provided on it while the best wiring layer and 
the photosensitive resist layer on the land for surface mounted devices had been made to remain is 
performed according to the manufacturing method of the printed wired board concerning the invention 
according to claim 7, It is also possible to remove simply the photosensitive resist layer which the 
crowning side of the best wiring layer and the land for surface mounted devices is not ground by 
operation of the photosensitive resist layer made to remain, and remains after buffing processing. 
[0097]Therefore, since the thickness of the land for surface mounted devices or the best wiring layer 
is not changed in spite of buffing processing, it has the effect that the printed wired board which has 
the stable electrical property can be obtained certainly. 

[0098]According to the manufacturing method of the printed wired board concerning the invention 
according to claim 8. The patternized best wiring layer and the photosensitive resist layer which 
remains on the land for surface mounted devices are removed, After performing a surface treatment 
to the best wiring layer and the land for surface mounted devices from which the regist layer was 
removed, at least a photosensitive resist layer on the land for surface mounted devices, [ form and ] 
Since the electric insulation resin layer was covered all over the land for surface mounted devices and 
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the best wiring layer in which this photosensitive resist layer was formed being included and the 
above-mentioned buffing processing has been performed, it has the effect that the crowning side of 
the land for surface mounted devices is not ground. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the outline composition of the printed wired board concerning a 
first embodiment of this invention. 

[Drawing 2] Drawing 2 (A) - (G) is an explanatory view showing the manufacturing process of the 
printed wired board concerning a first embodiment 

[Drawing 3] The sectional view showing the outline composition of the printed wired board concerning a 
second embodiment of this invention. 

[Drawing 4] Drawing 4 (A) - (E) is an explanatory view showing the manufacturing process of the 
printed wired board concerning a second embodiment 

[Drawing 5] The sectional view showing the outline composition of the printed wired board concerning a 
third embodiment of this invention. 

[Drawing 6] Drawing 6 (A) - (E) is an explanatory view showing the manufacturing process of the 
printed wired board concerning a third embodiment. 

[Drawing 7]Drawing 7 (A) - (D) is an explanatory view showing the manufacturing process of the 
conventional printed wired board by a fully-additive process. 

[Drawing 8]Drawing 8 (A) - (G) is an explanatory view showing the manufacturing process of the 
conventional printed wired board by a semiadditive process. 

[Drawing 9] Drawing 9 (A) - (F) is an explanatory view showing the manufacturing process of the 

conventional printed wired board by a subtractive process. 

[Description of Notations] 

1 Electrical insulating substrate 

3 Insulating layer 

4 The land for surface mounted devices 

5 Electric insulation land holding layer 

6 Surface protection layer 
1 0 Treating layer 

21 The first wiring layer 

22 The best wiring layer 
31 BAIA hole 

61 Opening 



[Translation done.] 
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JMbMaglflg 2 ( 7 ;i/ ft ') ft 31 «M a u g Afrgftg ) 

K, S , O, 5-2 0g/l 10 

NaOH 40-60g/l 

n^b«ffli«fflfiS3 («Jba y 9A-tBjbT>*x7*% 

«> 

K ; S 10-20g/l 
NH.Cl 5-15g/l 

mm 20g/i 

NH.Cl 20g/l 

#8**3 lOg/i 

ft. ±lBffl$lXBMl$2©£fb^a$£fiJlJ-t£t§£ 20 

JcB. *©^S^?:8 0- 1 0 O-CcDjSiaCCJJD^O. JjO 

!&3©Sfb^a$£jIffl-f £fcl^CB, &S60-8 0 

•c. a«n$Hi2~5»©«ia*frTj:<. aiss4©aft 

*ftffl**JMJT5Ji£K:B. M6 0-8 0-C. ftttB 

Wi~i o»r«tt>. 

[0 02 8 ]*fc. Jil^EMJliOr. HfbMait 

c©a«i3iiH{t«iSK:j:*i«. ±EiMk«arefe«3ti 30 

fctttKOC u 0*«7cOXfc«flBLTC u XBC u,0 
«!ffi»*sti^:LrJE-©af»**|fij±3-&aci3SJTiISIi 

[0029] coi^ajMiamffcfeaKafflstiae 
s«itr«, m«. sea. mm. mm^<Dmmm. 
«u<b. us, im. swat *x>M3j©fr*». 
ay. cniS!oK*ffli>4Ktt©tt«jR*s^i-fp)ni. 40 

m^rm&mim$m<t9m& r T->xi> P h©so6# 

smi-c. 3. oofia©wms. m«. yy^>. ? 
n^mm. yj?-)im. <r. r) -sem. ^pft 

[0 0 3 0] ft. 'J>«gL<B4'x>S«!ifii«©pH 50 



BpH0-3, if* KttpH 1 . 5-2. 5©fc©# 

jfiw s n z> . ±12 p ii o mo%n wz&m ?zt ±sa 
* t». ±ia«aieittt«ii)ii©««*©i»i±*H if 

C£ttnJfiEt?*S*5. CuO©«J!^*£8Siffl&IHCi© 

[0 0 3 1 3 *fc. MfflM©JBfBl£»BAectt#L-?£ 
ftL^-©p Hi>U&l<ttf<.&Lxmtt6tcit>. ±!2pH 
©SBStc Sfcot BafcNBUffl b»ffl* ft 5 P£©SJ%£tt 

tcas-rsc<t*s-rs. ft. SM^SHb^aBigis- 

8 0 TCgttOfittTMT ^Ci*5r*. Sfc. C©^SB# 

ra«Jja«iai«[iffl»aiii*ssiBfiffl v> k 4©si£*j 
5 * rtf 5 c £ *5grs l < . ii's i 5 # 
~5aggT*S. *fc, >;>Ktt, *x>B«c*KC 

»?(»a*si«ofc»fifi©*!iai!«iaffi-cBii!ia*itf*s*ij 

[0 0 3 2] *Lr. pH0~3©U>il««ia*iL 

ru, y >M*j§?s*si,>B y >«*«««:«*© y > 
s*^- ^ h y ^ a , y >^h^- h y v a** fcasflu l fc 

WW^tii. ttc. pH0^3O*.i>«* 
^aifti L"CB. ^x>(f©7K?§I*^C^Bi'x>@$* 
fflUcVUMtX-i- F V5J*X\Zt7x.>WLl3VOJ>£M 

y^A©*^^ (^x>^t y >mr.*MJ3<) ^a t 

*9i+yi?^<At?Ai) XB 

[0033] ttc. ±&mm&m<mmicmn2tiziik 
«yi«*»w^-c-ss. *fc. n*?>y- ; » f (») 

3&>6f1iJR3nri>S*+-9--Y F ■ I- ■ -r^ »^»| 
« (^D n D « ; BO - 2 2 0 ) SrfiJffl-TSC £ fcplffi-c* 

s. 

[0 03 4] IgjMMjl^ 1 
yifA75>*'7> 3~5g/l 
*H{b^hU*>A 3-5g/l 

^bt^SR^hy^A 3-5 g/l 
'XMKmi- V V 0 1* 30g/l 

ccr. ±gafflfiRi©«7c«Bi«4affl-rs»^{cB. 

*©«ai«*2 0~5 0-C©fSfiK:JpJ»0. flnl^^nfc 

a«-rtitt«fci». ±gEfflfiS2©S7c«ia«*affl 
-rsti^ccB. iSia3o-6 0'c. ajs^pas- 1 o^ 

©Ma^ft-t?J:<. MJS3©M7tiffl®£®ffl-f St§£ 



C6> 

9 

KB, fSffl3 0~6 0-c. 0»rJ:i>. 
[0035IS. M««3 (c^s*H;]wr<iti'Mffli ur 

[ 0 0 3 6 ] Tttfefc. II^JS3 KffilBWB. iS*JS 
1 SE*©89Jfcffi5 7 'J > hWM1R£fflkt U klEfft 

ifiteffl^ti5ffiX«COM^J!ifflK:«£<»ttI»iii<tJ!i 

[0 0 3 7] #CC. »*«4~ll*Ji9«:*4ftWB. 10 

±a ofctt^g? 1 - 3 cc&ST- y > h Baa«cD»fi;yi£ 
[0038] tt£t>%. immA K.%zmw*t. ntm 

1 SJKO 7" V > F Eg£<DH£#ft£ffi! £ L . ii±6d 

«a&&ffl v > f * jBj&f a is . xtafLtgdigjf £ a® 

m> KK:#i6iyfcaM4t^7«*KJ:*)ll(i*Lr«a 20 
«M»1*v>KffiNF)l«:^fiS1-SIfi. £IU§-f.5C££ 

©-/ y > i- fiii»ftt©*|jg*-is*irtt<!: l . *±«*uf # 

Bl£ 3 ft £ mi<Dife»)l J-.Cc ^ ? J: 0 g&H £ 

mm l c ti it* $ - >i t l xm±.$mm t ms^m& 

> K©4>& < i UB«c*t ^ ■ ^©Xflf^fiXTS 

H*^«a-rsin. ^jMrfsti^stiT^©-? 
[ 0 0 3 9 ] *or. ctigwDKS/rttccthtf. *± 

l>4fc». .J-.sE*aiftltttv> Kfi^JltlBflHcfroll 
HKMt?.CiAiT*5. (SO. ^®HKg(SD n pffl7> F 40 

«±E«)l±K:?¥4^S«SWft<t14»fl!Ulfc/-!7«fjgS 

ft. toe*. ftJifidiBiifcasffisn-scijc&a. c 
©ft:*. ±s«aisittt^>Kea$ii*»flEofc«. a 

Jf £&£&#14v;l/#UvX F^£fi£fllU *>-3. t© 
flfc3fc14v;i/#Ui/x h©^ili^g|5 n a affl^> Ftc*tlc^ 

SttiUMaiiiJgi&S. <§U 08. JbsEM so 



*$K^9 -2 1 958 8 
10 

n© mammiffi'M v > f ©raw: o a* < swe 

6. 8SHH-5*"ii*«SI5a a D ffl7> F©WSI*tctt± 
> F {Sf#H *Wc Ktt 6 *rr l > S fc«> . 
tE*!S»JK: «fc S±ja? L tcMM^ommmm § ft 

[0040] *cc. mxme (c«4*w»±iB*±iBI8 
Ht&. 

[0041] -r &b*>. m&meicghzmite* m&m 
4 xb 5 RmD9tmKVk& y y > f s2^K©^i*^a^ 

ai^s?gi5 u u D Mj 7 > f * ff^-r s . at*tt u y x f 

Slgp a n Dffl =7 > F ^*±I3iaH©IB8l5flH fcWS 3 ftr L * 

^ c d . mmm&sishisv > K^*±ies)i©fli 

[0 04 3] 1 "tttoft. IS*IM7 CC«S*93B. !f*« 

b iim>mmm*> -f y > nE*«©»js*ffi*B5si<!: 
iw*aao. ^<i^mM^t4^g/i©a 

iBHSSSUfpHJ 7 > F K#[t. t /cS)5{i4 y s :y ® f* L Tlfcfc 

[oo44]fot, coiawtttcihtt. sxie^ 

)liaii^gC u a Dffl7> F±©.®7fct4UvX FH^^S 

s-frfc* **© LccawF,tifc«swfi»tta}i!g)i©-'o 

gpfoffl 7 > K^>*Jieiu©wv«9eNrr 4 c t *««c i > 
fc». ^ufcm^tt^WTS^yvFfid^^si* 

[0 04 6] *fc. Hl5}aM6ga«©*M(C»4«JS*ffi 
***0-CI|«JB2IB«©7*y> hE1ft&£M£TS« 
^. A dr - >f 1 3 ft fc*±E«)l £ ^ffiH3£S|$n a n ffl7 > 

K±©»*ttuyx nitjsas-efcasiiaftjaa^© 

^ffiMS£tfeL,fct§£, *©jfflffi«(cj;»)SB-rsSat 

w% ucm&. mmm^&m ? > f ©aasflw^we s 



(?) 



71 



[0047] -r mma CcffiSfEEB. 3t«3 
6 Idi£©^Wc{££ 7 'J > h EiK«©»jg^3«£*B?rai i 

0 . >-« * - >< t s ft tc&±&mm t m mmmi,m ? > 
ivhJcaa-rssytttuya f/i^i&sl. asmsftfc 

tto/dg. ^ai&a#jffi3ftfc'>&< it±ia^ffi^ 

Bft&JB^V K.hCcHat-tfeUJ/^ HBfcJBfiSU fro, c 
OJBjett U y ^ F Jl frffM $ ftfc*fflH8(s8|5n 0 B ffl 7 > K 10 

^*££ic, ^&<<tfcKaift*ttl»)!ill©*iBJ^» 
[ 0 0 4 8 3 -e-OT. C©»W{c«S«e*ffiK:J:ti 

or. * - >{ t s ft fc&±egji i mgsfls&flj ? > 

*J®*3 ftfcg .LE«Ji £ £iE^gBn a nffl 5 > F CC*fr L 

>Fili:S*ttl/«H*ietfiL. fro. c©»#tt 20 

±fi*w * ^t? ^ffi k isjcu&rsi^wjisfli * u r ±id 

UOJfcft, SSMKSiyiJH 7 > F 

(DiamMfivtm 3 ft a c t #n i>. 

[0 04 9]^ ift£S9CCft&£iHB. 81*15 ~ 8 
ietK©^W5c^^i!ij&^j£tcte^2.^iiii!iffi©H«gg^^ 

[0 0 5 0] !^JH9 {C(ft4*WB. lit#JB 

5~8©t>rftfrKe«©*WJK:«S:/y > Ffid^fe© 
*HS#ffi*i!ir»<!: U i:ia^il^gl5n a n ffl7>F*5aiic 30 

S. 

[0 0 5 1] 

[0052] vw-%m.(DWM\ co)%m<»mmc%?> 

fr6f&£JI3 1 mm©*m*6»tt»fi 1 i. C©S« 1 
±K|9:W6ft*©)BSJf*n 8Atm©SI?g*if)fiSS^-E 40 
S121i. t ©3?-Sd*£Ii 2 1 ±.lcmi^titcfflW4 
0ymO»3i, C©K6»»3±{c»Wf,ftydH^ 
■V *§¥©:&±gd&Jf 2 2 R^ffi^g|5 D a n ffl -» F 4 

1, C©£ffi^8» D ^fl5>K4©Wtil*K:M^-C*© 
fSJffiit&ir e>ftfc*tU6lt1t 7 > FffiftH 5 

mm 6 i r * ©i5S8*j»isS3 ftr * 0 . AMmmm 3 

1 ift±Bd^®2 2, * -fid^H2 1 i^ffil^K so 



ttWf-9 - 2 1 9 5 8 8 
12 

SR a n D ffl-y> F4 i*J*ti*ti««fc3hTt»Si«{C. * 
ift'*KS» a u n ilJ7 > F 4 i«m*&#tt7 > KfiSftH 5 ©£ 
htB**Wf El— ^iB* fllfiS u n » * . £fc. aSHE«H2 
1 . *±EtfUI 2 2 SCf«iffi^a5f D ffl v > F 4 tC-Dl> 

[0 0 5 3] fLT. C©^y>HaWRB*©Ig* 

HTKjg3ftfc*>©r&-&„ 
[0054] r^-id^)i2 ] ©jbbsibj *-r. if s 

lmra©*7X- x#*^fre>ffi*?tStte**14Sttjl© 
Jtffi{£J¥3 1 8 m©fflfS*iteS3ftfc>i-ffi»5S8tlB1K 

(ft) K : PMER] &W$iLtc. t© 

«l#Lfcffl5tttU*/X HBfS-E«W2 1 £B§|5T-©A 
fit. C(0&mWJ*b 

SBfettU^X F^^Aora2 (A) tC^T^^iCS^ 

I6»ttat« 1 .l:CC»-BBIi2 1 
[0 0 5 5 ] :>CiC. ±ld^-|d^)12 1 ©*BS7A* 
VSftSIMaO. *»'J. 1 10g/l ©3SSf t ^ F 'J ^ A 

««-C3 0«fflI©V7 hx»f>?jjiIt«iLfc». 3 

[0 0 5 6] ;XCC. Cft6«Ml*i*3ftfc»-E«li2 

1 icliL. B*vd7^-s y F (#) »©*+-^^ K« 
S« (f§ n n D « : BO - 2 0 0 , fflf£ ; : 4 1 fi« 
%. BO 200A:4 0SM%, BO 2 0 0 B : 1 
5*«%. BO-2 0 0C : 4»«%) ^M^t^S^i 
LT.Wtftia^ftbfca. H*v*'/-; 5 F (ft) H 
©^f-*^-^ F • =J<X Fr-f »^«a« (iS a u a « : BO 

2 2 0, 7 5SS%. BO-2 2 0A : 2 
0**%. BO -2 2 0 B : 511%) TgCCflMffl^ffi 
^tMa^JfeOfc (H2 B#BS) . 

[0 057] (S&. l:EJIMfc^«r*-ia8Ji2 1 ©^ 

'J. *©»©*+tJ--f F • *x Fr^ 9^ftiffliKK«t- 3 

«»(C*{tbri>4fc©iStoh4. H2 (B) I 

0 b c ft f>Ma«Cofc D m-id^Ji 2 1 ^ffitcffjfij 3 ft fc 

[0 0 5 8 ] r«MUf3©^(£XSj ST, ®-|d^^ 
2 1 ^S^^mi&^ttSfe 1 ©^j&'(CJ9i*tt«Mf llfllS 
[FJ*^^>F(«)K te«:7-ab'3-h50 0 

01 £X*y~>EPP&icJ;i3^U jS^««WIH 
13 0e«L/£; (0 2C#M) . 

[0 059] (ss. mmmzmfittzwEit l-cb. x# 
r f >; ;wr. # y s i'©fi}B§*i»* u 
<fflt»fjft. c©|gte©»JSraHJ3ft-ci>4J:^{cffl 



13 

[0 0 6 0 ]». .J-.IfflS)ttt«S«t^flS)a 3 0 4 9 0 °C 
-•;KDA$->^t57X**ffll,> 1 5 0 Om J/c 

Aiaaa^owBtifcsiyfc. ft. 'W7-^-*o 10 

ASBlZO/jmt?*r,fc. tit, *jJt». 130 

•c. 6 oftr$(D&ttv^~*yy*'i7^®'mmmtim 

13 OfcWfcStffc. 

[0 0 6 1]^. «{tOftJS#ttMfc8JI!tH3 OK» 
U 3 2 0»58 0 0«eSOffl3©^7**3icffl«,» 

SMiOlS^Ct «fc -.TtC S JKM&ttietft WflSJB 3 0 ©E3tt 

KLT'W7-#-;l/3 1 **Tf 4g|J*4 OunKDfti 

■ 3*»«Lfc (H2D#JH> . 20 
[0 0 6 2] r A. L&MUH 2 2 £ a3SM£S|5 n a nffl 7 > F 

4 ©JBjSXS J £K. (jfiv>#> 

I70g/i, *Kftthy)A4 0if/i ) 

J:ffi«»Jf 3©«ffl*ffl{b«i8P.L. fro, JS»r**]«i 

[oo63]^u, ctx6toa*^3nfc»ft)i3© 

£ffiK. *W)By7+ffiKJ:»)J»3#!l2i/iiiO»^7 + 

1 (ttlll) *»fiSO. Etc. %ftM »+aK«fc9±E 
fly a .hfcjf S#j2 0 u m©WK»M v 30 

[0 064] COttlKMji -^/fiifCJS;? 35m 

mOK5-f7YAAtlStU Bff^©l^v^->^W 

«. c©^M©ff5«g-cffl^enrt^ F7-fv^u(c 
B&£2ft-2>ci«&< , wwows* y^^uV'-a f 

^>y%fft». H2 (E) K^*-J:5K:*±fidl8«2 2 
£ ^iS^^g|5n n a ffl 7 > F 4 * ffjfjj L . JJE F -3 -Y 

7 ^ ;UA©fMtffig£frofc. 40 

[ o o 6 5 ] mc. m-mtm 2 1 omtim&vwM 
mmimmmm<Dmmzctihm:imm2 2 tmm 
mimgnrnvy K4K»itm>. cn6©^ffi^s 

■ 1 O^MWc (H2E#JK) . 

[0066] mm*fe*itt->> f<s#H5 ©j&fltis j 

2 2 <b*ffl*«SKiffl 7 > F 4 £^t?£ifi(t . ffitfttlft 
Mftttl [B*^> F (ft) $a i§ n a a« : 7-at'3- F 

5 0 0 0] 4/ 'J - ^EPBtttCt ») tftl, J&H£K 
*USfJiglf 5 0 L, 9 0 "C. 3 0 ^>R,1©^ftr V 'J 50 



(8) - 2 1 9 5 8 8 
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^- ? htc'ik. 1 5 0 Om J/c m' ©S^Mr^SSS 
**tfofc. *8tf». 13 0-C. 6 0',>HS]^~*>^L 

rwts-tffc (W2 f#m) . fss. f£©x*ir3<ffis?£ 

\m%<omC7*V ({ML, ^ffi*Rg(5 a n n ffl7> K®4> 

«. U- tf j»X& £'©T«r^ffi3l3£X a a ffl 5 > F 4 ± 
©#*ttia©8}JJ§£|&i;U 13 0'C, 6 0»ra 

[0 0 6 7] 3 2 0«*>f>8 0 0#eSO*I3© 

IV ^E^^gCa n D ffl 5 > K 4 *«« W-T S * T 

WB*tf-3fc. C©^7WSMaffl{cj:D. 1232 (G) {c 

©iJ®(Ci$;#? ti/cmM^#tt7 > Fffi^H 5 A5JfM$ 
(Si, ^viMK, ±12^S^S|! a a u ffl7> F4 
J:K.«j61*.|6lt«||g)B 5 0 Mm LX l»S c i * jBW S 

jSv>//>K7K?§j« (ifiv>*'>®t7 0g/l , 
*8Htt h'J')A40g/l) f?:ffll>®tSC<!:AS 

[0 0 6 8] AXie^ll 2 2 . *E^g|5 D 0 D ffl 

7> h'4&I^IMUItt7>Ffi!»M5«db±iB(C% 
0{SaH 6 ict 5v;Wl/yX F *«fe^ b . fgfett L/ fc 
ft. ■# ^E^a!a n D ffl->>F4tC^f£; 
rSSWa«:|!BP6 1 *WT5*ii«g)i6*0fi6Ofc. 

ft. *ffi«a»6©tfi4tt. *e^)i(ciiffl5n/c[5]M© 
fc©*^jfflr'*-5„ 

[0 0 6 9] IK, 7)ltj ')imHm&il\ 1 1 0 g 

/ 1 (D»m.m-r f '5 A/k^r 3 o #Rfl©v 
^>ytea*«L. 5s«%©?«s©ie»T3o 

WBttjUy-CH 1 K/nSnfcV; > F6d^«z*f#fc„ 
[0 07 0] rffi#;ft9]5£SW] C©*»©JI5.«CC«* 
7- y > F ie^Sicfe i > r . ^ffifSSJf 6 *j^bs-t * Sir © 
*S 1 0 0 u m. )S$20ii m©^iS^J|gB a a a ffl7 > F 4 

( 7' y > F iS»«^iB©ii«8*|6] )tC50m m/#©il 

[0 0 7 1 ] JUL. ^©^ffiH«gl5 n n n ffl7> F4©g 
S^J-ffittO. 4-0. 6 cmfig[iS<±ia7;UfX^ 

73Si[5]-©^r*IIl 0 0 mm. )l§2 0/xm. 
4cm (DmW%^m&^ => > F 4 £S^S L , c ©ISKffl 
7'y > FSd^tcou-r^^rX^-tc^^Ste^ff -3 



(9) 



ftm l 9 2 19 5 8 8 



mmoBmici&zy y > f edig&tt'x>r him) . c 

©IS*. fa 5. 5g~6. Og©^T*^iSI^gPn a n fflv 

[0 0 7 2 ]^, fi£*S-c«jSOfcy y > Ffidl&fe 

(T&fa*>. ^ffi^gPn n nffl7> K4©j3HtC«£U&|g 

ttv> K#8H5#l8W6faT(,>&l>flljg©fc©) ©£ 

3. 5g~4. OgO*r*OiJli36JBi*fiOfc. 10 
[0 0 7 3] C ©*£* A> f> 5 Ce:, **^K:«4 
7 - y > h iE^S©affi^S[5 n n n ffl 7 > F B. S£*Wtcfi6 

[0074] mrmmwm cvmmwmicfaz, 

*>efiSSW3 1mm©«SUfi»tt»*li. £©S&1 
.Bc»t*6ti*©H«*si 8ym©»S5*6ia4»-iE 
«t2 1i, CQ9-GII2 l±KSW6fafcWJ4 
0ttm©lft*MI3<t. C©*ft»fl|3±K:Hwe.hfc«^ 20 
7 + R©ft..kE*U» 2 2 S^ffi^gPn a affl 7 > F 4 
£, C©^ffi^ggj5 n n n ffl7 > F 4 ©ttJSKCCS-jT*© 
IMMK:**3ttraw 6fafc?«M*&*it47 > FfiiftJI 5 
i. J:K«±B3»i2 2©«ffli*»ab3>>-3aaB^» 

D n D ffl-5-> F4cc^it.LfcsiJa{cran6 1 ^w-r&^MS 
tiJi 6 1 ■c*©i»»*tHij«3 nrfc o . ±£t&tiB 3 

CCRWP>fafc.'W7-*-;l'3 1 fc/i-LTlS-KJJglf 2 
1 i«J:E«lll2 2. RCf. »-I38JB2 1 i*85^« 

«WMitt5> K«#ll5©±iB3&«*iME»iPn«9> F 30 
4 ©±ffi«fc 0 JgTitfflW^HJf 4 «k 5 KKW 6 far I > 
S. SEfc. »-SJHB2 1. m±bMM22m*tffi% 
m^&m-J > F 4 fc^l>Tttl&fb&ffl£i*ffl«ffi<fc«iffl 
©*ffi^a*JJS3ti*ti^*a©*ffi{cttS!iaJi 1 0#tf5 

[0 0 7 5] -fr L"C , C©7"y > HS»*»;>C©Iifl% 

[0 0 7 6] <-£«Ui2 1 ©JBfiJEIgJ i TiteMIM 
3<OMIflJ 

»-nas©jg«4i3i-©xe-c*4©riatt*«is-r 40 
s. 

[0077] r m±&mm 22 1 mmm&sM -? > f 

4©J&£Z«J if. *6»)i3*i^fiS3tifc±iBKj|Sflt 

opm) ±kw 3 ft 2 0 //m©wj?»> ^+h*^bs 

[ 0 0 7 8 ] &{c. C©HI!?aiX ?+Ji±K:!BJfcttuy 
XF [JKSiSffcl* (1*) H ;PMER]^i 
fljLfc. C©.€jtt4UvX Kr; * F 7X^1 50 



fa. asaWKK* • 3H»l/r±3daat1tUi>X F«rSB» 
WfclifefcLfc. ft. «»bfcJS*1tuyxFB«±s;« 
H2 2 <t3SiH^g(5 a D nffl7 > F 4 iBSR-©^* ->B 

[0079] f lt, c©ab6ttu^xF*>e,»ur5 

IS^^Mxyf>^UI4 (A) {Ct^TJ;^ 
ic&lMUm 2 2 i ^ffi^Mffl -5 > F 4 J& L , 

. tfM 3 fa fc C fa 6 SXSd^H 2 2 i ?Mii3^3P 0 a u 
fS 5 > F 4 . J;©.®7ttt U v X F r £85 b fc t £ ©tt*C 
»-IW©»«iH-©*frr«JjaMI2 2 i« 
RafcS/fl7> K4©^b«ifflt»*ffljlfflft«iffl*«IL. 
hia^ttuvx F rrttH3faTl>fc^8MiK:«HIIB 

1 O^tSLfc (@4B#I) . 

[0 0 8 0] r «SU6Mdt 7 > F mm 5 ©ffJfrJcXfi j 
-Xic . JlffciM t fftffl^ilftMS.^Sfe 3 ttipr>lMic& 
*ttuy^hr*W3fafc** ©&±Sd$/f 2 2i^I 
*SSfc u u ffl7>F4 ffimfttttttti [n 

S'W >(•(*)« iS n a n «: 7-at'a-F5000] 
«:X f 'J ->EIW?iKJ; D&flJL. .^ttffi^BIl 5 
0<&^fSL. 9 0'C, 3 0W$<Dlkttvy<)'<~?Ltc 

1 50 0mJ/ cm' ©iS^fi-C^liRjt^tf ~> 
tc. *gfe^, 13 OX. 6 0^Pfl^- + >^Urg{k3 

(h34c#m) . ccr, ±^mmm^c(omm 
(ommvm i » 6 far i, > -5 <t ^ kjb 3ttt©tB^ b. xjs l 

K4±©»|g*l!fefeL. 13 OX. BO^IB^- 

*>y*m>. 5l5ft3tir^J;t> 0 
[0 0 81] ;$MC. 3 20f*f,8 0 0#lilS©ffl3© 

^ < v ^li^fflt,^ r ^Ttttie^jigri 5 0 ©a v w tf 

l>. < i fe^ll*«SP 0 a n ffl7 > F 4 .hoWfcttUJ? 

^hr*««w-rs*riF**ffofc. co^mmmm 

'«c£<0, H34 (U) tC7rs1-J:^(c^ifi^g)5 u u u |H-7> F 

4 ©?f s» tc@ o r *©ffjHK?e« 3 ntemfemtm. •> 

^lfi^gS|5 a D D ffl 7 > F 4 *B±!KiB» 2 2 XJc^ai" 5 
.®7£f4iUvXF r£|^iLrcfaf>©^il£Saj3-ti-fc 
(I4E#i) . 

[0 0 8 2] ft±fidiKB 2 2 . %3am$£ffl&m 

=7 > F 4 Rtf*5ttftHttt-5 > FffiJ#S 5 ^^O^ffitca 
6 tc-r jy;Wi/yx f zmit b , b tc 
«* ■ 3««*tfi». ^ifiXSI5P D u n ffl7> F4Cc*fiS 

^fl5ff3lliB©WI4ttil6lf«{caffl3fafclBUt©fc 

[0 0 8 3] etc. T>it> >;iiiuaattfi>. nog 
/ 1 ©aKM^- f y ■> A*jg«r 3 0 #ffl© vni7 

fsVfim&tfcb. frL 5SM%©?gg©SSKr3 0 
#RBi5t^br0 3K^3fafc7 - y > FSd^^fffc. 
[0 0 8 4] raf*^j#J3eg*|fcj c©36J6©Ji5JgK:«4 



(10) 



17 



18 



2 19 5 8 8 



siood m(Dmm%m^shm -? > f 4 ©«£ -y^f * 

•a fc i c 6 , m-mmmmic % £ y u > f skk £ ibi 
[ mE-mmwm ] c (ommmmc %*>?•<)>]■ mu 

1 mm©1iM*6!l*f4«&l £. C©S«l±CC|gWf,n 
*©BW# 1 8 Mm©fflfSa>f>fiS43S-EI8J!2 1 £. 
C©*-E«ue2 1 ±{CRW6*ifcg|J»4 0 iim0K8 10 
13i. C QttlM 3 ±{C»W 6 -v *&©&± 

smm 2 2 s^^ffigi«gi3 n n n ffl 7>Ri, c <Dimm 
&®&m ? > f 4 ©j*ja«ic s r-eoflWffiKfBfcs # 

«UH 2 2 ©IIE£M£ L*>-3*ffi*SS&&flI 7> F4(c 

££ai5#1»JS3 nr 9 , JJBffttU 3 JCStf6ftfcA 
■Y7-*-*3 1 *ftLT3fi-sa»i2 1 £*.h£ttll 

2 2 . so*, *-e«ii2 1 i^ffi^gq a a D fflv> f 4 

figftH 5 ©±ffltf£n£«SD D nffl y > F 4 © iffi J; 0 h 

12 1, ^±se^Ji 2 2 Rv&tfnm&ffl&m > f 4 «t 

T « jlf tWl £ fMgTffiH t«lffl©«ffi«lll*5tt 3 n 

[0 08 51-fbt, t©:/'J> FiEIRfttB^OISI* 

[008B] r»-E«i2 1 <mm\M\ t imm 

3 ©mis j . r« jje«h 2 2 £ &m%m$>& 

F4©^gmgj 30 
*-His©«««ti!5i-©ie-c*4©-cgats*««r 

[0 0 8 7] r H$l*g*ift 7 > F ft&R 5 © ff^Ifi J 

^ffi^Si5 a u a/fi7> F4 {|6A#M) £&i?£ffi{Offi 
misitxh [floSUtffci* (ft) M i§n a a £ ; PME 
R] £&:fiJU in, C©Sf6l/y^Hc:7* FvX 

F'4±(C©*uy^ HrWtfc (H6B#!$) . 

ft. C © U F H r «^ro?ggf$ 0 a n ffl 7 > F 4 ©ffiBI 40 

©Xfit- C © U i^* Ml r ±IB^ffi^Kg(5 n a affl 7 
>K4±{C«JI£tt»Blt»lll)i*^fitr4*i. 1U£I«± 
©K£#£DTfcuy*hJir**#afc»ldELT*l< 
C £ fc J; 0 jS^BIttltliH * 4 «^ ft* ©g|§? 

[0 08 8] ;JCK. cn6©^ffi{C. 1536(C) {ciST 
±5CC!BJl£ttlft*t»}B| [H*^>F (ft) SS fi„ a n 
£ : 7"Ob'3 - F 5 0 0 0 ] £X ?'J -->EPIBiE£tC J; 0 
*i*JU Oj£ttttltWnil5 0«^0. 9 0"C, 3 0 50 



»BIO*tt-C^ >;^- ? L fcft. 1 5 0 0 m J / c m 2 
©B^r^ifijaftlGfctTofc. 7kifif£, 13 0"C. 6 0 
ftlBt— *>yLTWb3tifc (034 C#M) . 

[00 8 9]*K, 3 2 0#A>68 0 0 §*!{£© 113© 
'<7*»JCWIr>rJB*tti6ll«BiSI5 0©^v«B4ff 
l>. 5I«CC < £ fcSn&£«8fcSJ85 > F 4 h© k/X I- If 

r SSS* r PIg*tf o fc. CCA 7 

(Ci*). H6 (D) (CtkT J;MtlliI^£a$ u u uffi7> F 
4 (D^JRtt (CM •? r *©«fflKfl!f # 5 4ifc*»lftlttt v 

^ffl^X u D Jf37> K 4.hK*a-f 5 l/WHrtl 
iUr^li^g|5D a D ffl-7> F*4©^ffl%Bffl3#fc (0 

6E#m) . 

[0 0 9 0] «»CC. ^±ee^ll 2 2 . ^ii^gB a u D «j 
•5 > F 4 S > K«fSJl 5 ?:^O^il(ca 
ffiffiUJi B iCT €. V V Ui^X F b . fSI£^ L/ fc 

[0 0 91] MCC. TJU^; 'JH|g«a«f-rb>. 110g 

/ 1 <D'&mm+ f ') <y atk^-c 3 0 aim© v 7 f x » 
^i/i&m^mb, fr-o. 5*s%©?gg©^f3 0 

[0 09 2] rffi#^«|^5«H j C©*W©^!8(C»S 
^>;> hE«1g{ctet,>-c. »il{SSW6?r^fiS-rSHt© 

4§ 1 0 0 u m©Hffi^gg|5p n D ffl v > F 4 O^mLV^r X 

3HS ©£l£Wfr ) (c g | * . hifr * ©« #*SJ^KH*?f 
-o/cic^. JS-3e*fi©»«H:ffa^y> hHBSiH 

[0093] 

[»W©ja*3 I##JI 1 E«©»iHK«S^y > FIB^ 

gp n a affl-7 > f© m t vm-wmtmm % *>« o < « 

±iri*ffi*«3Piaffl -5 > F ©±H«fc 0 ±77ffli]^Wt S 

^HJCJ: 0 > FSe«©^ffi73fS]tc?Sor9F/j^?jn 

^MH^ D n D ffl7 > K©jfJ8tlK:aoT*©fllfflectt 
•3-&rS9:tf6.ti/t±IB7> K«J#)l©f|;ffl«:«tO*© 

[ 0 0 9 4 ] i fc, 10^9 2 SJ>* 3 ietS©*M{C(*S 7 
hB»SCcj:titf. aM» D affl7> KOlWffltc 
bMS& £'©^B5«ia*Jtt3 nr i> s c £ *> ^ aEH 
^gPa a D ffl7> K£asuft»tt5> fmsmtvmemiA 
mmm* l . c ntc «t o w*©«»*3&«ifii±'r * 

affilSK SC a a n ffl 7 > F ©giJii^ jg tc|»±T # * w 
[ 0 0 9 5 ] ;£tC. RI4Eq|4 ~ 6 9 KIS©^ 



(11) 

IS 

Ji i Hffi ^SSPu a a «3 ^ > f *3ti±mz&mtz> J; ^> 
KW *ftfctt£UfiltttWIEJI04>&: < 4 &3ltEI^SfS n a a 
ffl5>K«:»iStyfcaH4*A7iFJS{cJ:»)l*Sly-Ci>a 

tab. mmmm^&m^y Fowsmcm-i-czowm 

C 0 0 9 6 ] B»*^7iEtt©»9JK:ftS-/'J> F 

ffl->>F±©MS*ttU^ FM*5SS3#/c**^©± 10 

SBSfflv > Ff*±K*Uf ©JSS C itffrO 

[0 0 9 8] sic. ff*ii8iaiS©i6H;iic^i7--;> f 20 

L/. CCDtftUyX FJf#ffM3ftfcg|ffi^ 

Sft&ffl? > F4t>'fci LiE«Ui*^tf^ffi{C*SWfi|»tt 
«Jlllt«a[Lt:±K^7iF*iBi*JI0Tl>5fc«). 
^ffi^HMMJ r> > F ©JISMHjWS 3hiCi*ftl> 
$«£<S-r£. *30 



«pBB-1'-9 2 1 9 5 8 8 
20 

H 1 ] ^iJJOSB-iaSO^SSK^S^y > hfid*« 
©B«*l«*^-r»iii0. 

23 H2 (a) ~ (o im-%m<DBmmz,y 

3 ] xg.womr.mmBmimz,? v > fe*§hs 

4] H4 (A) ~ (E) \mr^M<DB>mmhv 
F Ett«OWftXli«^rH93l9. 
5 ] *JW©»H5W©jB»K:ff S 7 U > F EH® 
©tHMftStCTriKBH. 

6] H6 (A) - (E) tt»3Stt©J15.*icffiS:/ 
F E«fi®SIJgXS*^-r iJiWH. 
7] (A) - (D) \%7)V7T-it irfmc*. 

] E98 (A) - (G) B-b 3 7f<f< Affile <fc 
£££*©-/';> H2««©«jfiXg*^-rSiWH. 
HQ] ^9 (A) - (F) tilfT'F^TW ^ffiKJ: 

Tr^©^; 

5 «a«etWt7>FffiJ#H 

6 ^BffitSU 

1 0 fessm 

2 1 ft-HM 

22 s±E«an 

3 1 ^^T--*-JU 
6 1 MP 
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